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© Microfibre web product. 

© A method of making a non-woven web of melt blown 
polymeric fibres wherein the melt blown fibres have absor- 
bent particles introduced into the stream of microfibres- after 
the microfibres have been extruded. 

The absorbent particles are directed into the stream of mic- 
rofibres whilst the fibres are in a tacky state so that the parti- 
cles Bdhere to the fibres. 
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MICROFIBRE W EBJP RODUCT 
This invention relates to non-woven fabrics and 
in particular to those comprising a matrix of meltblown 
polymer fibres and a method of producing these. 

Fabric made from meltblown polymer fibre is well 
known and is described, for example, in British Patent 
No. 2006614, British Patent No. 1295267 and U.S. Patent 
No. 3676242. Such a fabric will be referred to 
hereafter as M.B.P.F. 

Fabric of meltblown polyolefin fibres is useful 
as wiping cloths for oil and when this is additionally 
treated with a wetting agent, as proposed in British 
Patent No. 2006614 it has excellent oil and water wiping 
properties- When the fabric is also treated by a 
15 pattern bonding process it is strong and durable. 
* However, such fabric is relatively expensive when 
compared with disposable wipers derived from creped 
tissue or paper. 

It is also known to treat M.B.P.F. to make it 
20 suitaMe for us. as a filter. This is done by 

incorporating partides such as activated carbon or 
aiuMna without the use of binders, by intermixing with 
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the fibres. The particles are retained by mechanical 
entanglement with the fibres and do not adhere to the 
microfibres. Such material is unsuitable for use as a 
wiper since the particles are not sufficiently well 
5 retained and would tend to "dust out" or drop out of the 
material if used as a wiper. 

In accordance with one aspect of the invention, 
a method of making a fluid retentive non-woven web 
comprising extruding a molten polymeric material in such 
10 a way as to produce a stream of meltblown polymeric 
microfibres. directing absorbent particles into the 
stream of microfibres whilst the fibres are in a tacKy 
state so that the particles adhere to the fibres, 
subsequently quenching the fibres or otherwise allowing 

■ or consolidating the set fibres into a web. 

In accordance with another aspect of the 
invention, fluid retentive web comprises meltblown 
thermoplastic microfibre and absorbent particles or 
20 granules, the particles or granules being f irmly adhered 
to the fibres by being brought into contact with the 
flbr es whilst the fibres are still in a tarty condition. 
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The particles in the resulting fabric web are held 
firmly even if the fabric is abraded or torn when used 
as a wiper. 

The particles are preferably blown onto the 
stream of particles shortly after the fibres leave an 
extrusion nozzle and the particles may be given an 
electrostatic charge prior to contacting the fibres 
which helps to separate the particles in the web. 

The particles are suitably injected into an 
air stream impinging on the fibres. 

Other fibres such as wood pulp fibres br staple 
textile fibres (e.g. cotton) may also be introduced 
preferably simultaneously with the absorbent particles. 

Preferably the fibres of the M.B.P.F. have a 
diameter between 1 and 50 microns, with most fibres 
preferably less than 10 microns. The fibres may, for 
example, be of polyester, polypropylene or nylon. 

A wetting agent may be added to improve the 
water absorbency properties. A surfactant may be 
added to the fibres in order to assist wetting thereof. 

The particles, when the fabric is to be used, 
for example, as an industrial or catering wiper, may be 
of a wide range of low cost absorbent granular materials 
euch as clay, kaolin, talc, calcium carbonate, sodium 
sulphate, sodium carbonate or aluminium oxide. It is 
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als o possible to use granular organic materials such « 
sp o„ge pa^e, Calcined clay, particularly — 
china clay, is very useful. - * 

structure and prices granules normally hollow. wh 1C h 
5 ar e more absorbent than other clay material. 

The particles .nay be particles of super 
ab sorbent material «hi=h are maintained in place by surface 

tack of the nicrof ibres. 

The particles may be relatively small, e.g. 

incorporate* as individual particles or as cluster 

The particle size in one embodiment of the 
mention, using calcined china clay is *» i- *>-» * 
> mi crons, 2.. greater than 10 microns and 3, greater than 

• ™ in this embodiment the clay was 
15 20 microns, in xnx&^ 

• ln corporatea in a melt blown matris of polypropylene at 
levels of approximately M and 14, and at a basic weight 
o£ approximately 90 ,/»>• " 1- "~ 

of clay over 40% may tend to weaken the resultant 
product whilst not appreciably increasing the abscrpti,n 
capacity for water and/or oil. 

It has been found that the clay particle 
25 additive significantly decreases the product cost by 
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reducing the polymer content required per weight of the 
product. 

The oil (SAE 10) absorptive capacity of the 
product with clay particles was found to he 1 to 2 grams 
5 of oil per gram of calcined clay. 

In order to increase its strength, M.B.P.F. in 
accordance with the invention may be hot calendered or 
embossed with heated patterned bonding rolls. The 
fabric may also be perforated as described and claimed 
10 in EP - A - 0080383. This further improves the 

absorbency and wiping properties of the fabric. 

The invention will now be further described by 
way of example with reference to. the accompanying 
drawings in which:- 
15 Figure 1 is a partly schematic side elevation of 

an apparatus for producing fabrics according to the 
present invention; 

Figure 2 is a plan view of a fragment of fabric 
according to the present invention which has been 
20 embossed; 

Figure 3 is a cross-section of one form of 
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embossment in the fabric of Figure 2 } 

Figures 4 and 5 are electron microscope 
photographs of clay filled fabric of the present 
invention taken with a magnification of 5500 and 18,000 ■ 
5 times; 

Figure 6 is an electron microscope 
photograph of a fabric having cellulose sponge particles; and 

Figure 7 is an electron microscope photograph 
of fabric with super absorbent particles. 
1Q Referring to Figure 1, discontinuous 

thermo-plastic polymeric material from a hopper 10 is 
heated and then caused to flow through nozzle 12 whilst 
being subjected to air jets through nozzles 14, 16 which 
produces a final stream 18 containing discontinuous 
15 microfibres of the polymeric material. This is known as 
melt-blowing and the technique is further described in 
an article entitled "Superfine Thermoplastic Fibres- 
appearing in industrial and Engineering Chemistry 
Vol. 48, No. 8, P p 1342-1346 which describes work done 
20 at the Naval Research Laboratories in Washington D.C. 
Also see Naval Research Laboratory Report No. 11437 
dated 15th April 1954, U.S. Patent No. 3,676,242 and U.S. 
Patent No. 4,100.32 issued to Anderson et al. 
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The apparatus shown in Figure 1 is 
generally the same as described in U.S. Patent Ko. 
4,100, 324 with the exception of two particular 
features which will be described hereinafter and 
5 the subject matter of that patent is to be considered 
as being included in the present specification and will 
not be further described.' The subject matter of U.S. 
Patent No. 3,793,678 entitled "Pulp Picking Apparatus 
with Improved Fibre Forming Duct" is also to be 
10 .considered as being included in the present 

specification insofar as the picker roll 20 and . 
feed 21 to 26 are concerned, as also described in 
U.S. Patent No. 4 ,100,324. 

The picker roll 20 and associated feed 21 
15 to 26 are an optional feature of the apparatus of 
' Figure 1 and- are provided to enable the introduction 
of fibrous material into the web of the invention if 
this is required. 

The picker device comprises a conventional 
2o picker roll 20 having picking teeth for divellicating 
pulp sheets 21 into individual fibres. The pulp 
sheets 21 are fed radially, i.e., along a picker 
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roll radius, to the picker roll 20 by means of 
rolls 22. As the teeth on the picker roll 20 
divellicate the pulp sheets 21 into individual fibres, 
the resulting separated fibres are conveyed downwardly 
s toward the primary air stream through a forming nozzle 
or duct 23. A housing 24 encloses the picker roll 20 
and proves a passage 2S between the housing U and 
the picker roll surface. Process air is supplied to 
the picker roll in the passage K via duct 26 in 
10 sufficient quantity to serve as a -edium for conveying 
the fibres through the forming duct 23 at a velocity 
approaching that of the picker teeth. The air may be 
V supplied by any conventional means as, for example, a 
blower. 

15 It has been found that, in order to avoid 

' fibre fleecing, the individual fibres should be conveyed' 
through the duct » at substantially the same veloc.ty 
at which they leave the picker teeth after separation 
from the pulp sheets 21, i.e.. the fibres should 
20 maintain their velocity in both magnitude and directs 
from the point where they leave the picker teeth. 
More particular^, the velocity of the fibres sepa-ated 
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from the pulp sheets 21 preferably does not change by 
more than about 20* in the duct 23. This is in 
contrast with other forming apparatus in which, due 
to flow separation, fibres do not travel in an ordered 
5 manner fro* thepicker and, consequently, fibre veloci- 
ties change as much as 1004 or more during conveyance. 

Further details of the picker device may be 
found in U.S. Specification No. 4,100.324. The 
particular differences between the apparatus shown in 
10 Figure 1 of the present specification and that of 
Figure 1 of U.S. Patent No. 4,100,524 is the means 
27 for introducing particulate absorbent material 
into the melt blown fibre stream 18. The partide 
introduction means comprises a hopper 28 and air 
!5 impeller 29 so' arranged that the particles are 
ejected as a stream through a nozzle 17 into the 
fibre mat shortly after the nozzle 12 and whilst 
the melt blown fibres remain unset and tacky. The 
particles stick to the tacky fibres and are 
20 distributed throughout the fibre mat.' 

The fibres then cool as they continue in 
their path and/or they may be quenched with an air or 
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water jet to aid cooling so that the fibres are set, 
with the partioles adhered to the*, before the fibres 
are formed into a web as described hereafter. 

It is also possible to introduce the 
5 absorbent particles through the piOcer roll 20 and 
nozzle 23 either as an independent stream of particles 
or together with a stream of wood pulp fibres or a 
stream of staple textile fibres. 

The velocity of the air stream with which 
10 the particles are ejected onto the fibres, may be 
adjusted so that the majority of the particles 
adhere to the fibres and do not pass through the fibre 
stream. 

The hot air forming the melt blown fibres 
15 is at similar pressures and temperatures to that 
'disclosed in U.S. Patent No. 4,100,324. 

The set fibres and particles are condensed 
into a web by passing the mat of fibres between 
rolls 30 and 31 having foraminous surfaces that rotate 
20 continuously over a pair of fixed vacuum nozzles 32 and 
33. as the integrated stream 18 enters the nip of the 
rolls 30 and 31, the carrying gas is sucKed into the two 
vaC uum nozzles 32 and 33 while the fibre blend is supported 
and slightly compressed by the opposed surfaces of the 
25 two rolls 30 and 31. This forms an integrated, self-supporting 
fibrous web 34 that has sufficient integrity to permit it to 
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be withdrawn from the vacuum roll nip and conveyed 
to a wind-up roll 35. 

Alternatively, the web may be formed on a 
m oving wire screen. The web is then further processed 
5 and bonded by hot calendering, embossing or perforating, 
or by ultrasonic embossing. 

Heated embossing rolls 36 and 37 are 
provided as more fully described in BP - A - 
0080383:: These rolls are 
10 driven at different speeds and the consolidated 

fibre web is passed between the rolls to emboss the web 
and bond it. The differential speed of the rolls 
causes the relatively outer fibres to be in effect 
lifted or "brushed up" giving an enhanced thickness 

15 to the web. 

The embossments on the roll may extend 
further from the roll surface than the thickness of 
the web which also aids in achieving an enhanced web 
product. 

2o Fabrics made with the apparatus shown in 

Figure 1 and with the apparatus shown but with the 
. embossing head 40 and. anvil roll 41. of .U.S. Patent 
No. 4,100,324 replacing rolls 36 and 37 are shown 
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in Figure 2, with the embossment indicated at 38 
(see also Figure 5) . 

The primary feature of the invention is 
the inclusion of particulate material into the 
5 M.B.P.F. This is achieved by directing the particles 
through a nozzle into the stream of microfibres as 
they leave the die head, whilst the microfibres are 
still tacky and the particles adhere to the microfibres 
or eV en become partially embedded in them. Figures 
1D 4 to 6 clearly show that the particles are adhering 
to the microfibres or have become partially embedded 

in the fibres. 

One preferred particulate material is 
calcined English China Clay, samples of which are 
15 listed below in Table 1. 
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Clay Samples 
No. 

1 

2 




Laporte Industries 
Ltd. , Luton, Reds. 

BP11 Chemicals Ltd. 
Poole, Dorset. 

English China Clay- 
International, St. 
Austell t - Cornwall. 




ar-501 

M-lOO 

Superf ill 

SPS 

T.C.R 

Al.BP 



Other European clays, particularly Spanish 
• and Italian clays, may be used. 

Other particulate material such as talc, 
15 calcium carbonate, sodium sulphate, kaolin, calcium 
sulphate, sodium carbonate, aluminium oxide or 
silica may be used. 

Screening studies of the clays listed in 
Table 1 for fluid holding capacity a»id rate of 
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viability are given In Tabies 2 and 3 

s ^ tut ^1 

Clay «o. , is the best ^ 
^ainins cu,s reasonably veil «ce P . 

Cla y Nos. * and «. The poox perforce of the 

— ^rr^ 

10 is weU below the opti-al reared for water, ,ery 
ine parties were lost *-M - - * ^ , 

„ nv 20i less thari 1 micron, sot 
4 were generally ZU* 

2Bi crcns and 10t greater than 10 mcrons. 

On the other ha B d the oil CSAH-10, ^ns 

performance of the refining three I. not had 
Lults i„Ta bl e2see m to indicate that the leer 
rang e ofpartic.es in the particle size distribu^on 
20 appear to have a positive contrition, due .amiy to 
leased surface area, towards the oil hold.ng . 
capacity of the clay. 
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movements in the performance of the fabric 
in accordance with the Invention is achievably by the 
use Of surfactants such as described in British Patent 
K o 2,006.614. in particular, a surfactant is applied 
5 to the microfibres in order to maKe the fibres wettable to 
a5 ueous sections. It is also possible to include fibrous 
serial as disclosed in 0 .S. Patent Ko. 4,100,324 by 
the means disclosed therein. 

Granular organic materials may also be incorporated 
10 and particles of cellulose sponge have been used as 

illustrated in Figure 6. The water absorbent properties 
of the sponge contribute to the performance of the fabric 
as a water wipe. The sponge particle in Figure 6 has a 
dimension of about 0.16 m in one direction. 
15 Particles in the form of particles 60 of 

super absorbent material may be used as illustrated in the 

web shown in Figure 7. 

Attention is drawn to European Patent Application 
»o. 82306269.0, out of which this divisional application 
20 is divided. 
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TABU: J . 
RateoOettinfi: WicVability 



Basis: 10 gran, of material (Clay) 

Moisture Content 
Colour i 



SamEleJCK (Seconds 



1. 


13 


2. 


240 


3. 


3 50 


4. 


152 


5 . (Lumps') 


724 


6. 


34 5 


7 . 


240 


R 


585 



Brown 2 * 1 

Off White °' 8 
2.2 
0.4 
14.4 
1.1 
0.3 



Pale 
White 
Pale 
White 
White 

Off White °' 4 
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CLAIMS: 

x , A method of making a fluid retentive non- 

woven web comprising extruding a molten polymeric Serial 
in such a way as to produce a stream of melt blown 
5 Ml ymeric microfibres, directing absorbent particles into 
the stream of microfibres whilst the fibres are in a 
tacky state so that the particles adhere to the fibres. 
subse q uently quenching the fibres or otherwise allowing 
them to cool so that the fibres are set and then 
10 forming or consolidating the set fibres into a web. 

2 . A method as claimed in Claim 1 in which the 

particles are blown onto the stream of fibres shortly 
after the fibres leave an extrusion nozzle. 
3 A method as claimed in either claim 1 or 2 

• 15 in which the particles are given an electrostatic charge 
prior to contacting the fibres. 

4 . ft method as claimed in any one of the preceding 
claims in which the particles are injected into an 

air stream prior to the air stream impinging, on the 
20 fibres. 

5 . a method as claimed in Claim 4 in which the 
velocity of the said air stream is adjusted so that 

the majority of the particles are adhered by melt 
blown fibres and do not pass through the fibre stream. 

25 ' 
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6 A method as claimed in any preceding claim 
in which the web is hot calendered or embossed by passing 
it between heated patterned bonding rolls. 

7 . A method as claimed in Claim 6 in which the 

5 depth of the embossing member on the patterned roll is 
greater than the thickness of the web. 
8 A method as claimed in either Claims 6 or 

7 in which the embossing rolls are driven at different 
speeds. 

10 g a method as claimed in any preceding Claim 

in which other fibres are introduced into the stream of 
mi crofibres prior to Ration of the fibres into a web.. 
10 A method as claimed in any one of the preceding 

cXaims in which^ a wetting agent is added to the fibres. 

15 n< A method as claimed in any one of the preceding 

claims in which a surfactant is added to the fibres in 
order to assist wetting thereof. 

12> A fluid retentive web comprising meltblown 

"thermoplastic microfibre and aborbent particles or 
20 granules, the particles or granules being firmly 

adhered to the fibres by being brought into contact 
with the fibres whilst the fibres are still in a 
tacky condition. 
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